, and Anthony D. Fox 8 While wild goose populations wintering in North America and Europe are mostly fl ourishing by exploiting farmland, those in China (which seem confi ned to natural wetlands) are generally declining. Telemetry devices were attached to 67 wintering wild geese of fi ve different species at three important wetlands in the Yangtze River Floodplain (YRF), China to determine habitat use. 50 individuals of three declining species were almost entirely diurnally confi ned to natural wetlands; 17 individuals from two species showing stable trends used wetlands 83% and 90% of the time, otherwise resorting to farmland. These results confi rm earlier studies linking declines among Chinese wintering geese to natural habitat loss and degradation affecting food supply. These results also contribute to explaining the poor conservation status of Chinese wintering geese compared to the same and other goose species wintering in adjacent Korea and Japan, western Europe and North America, which feed almost entirely on agricultural land, liberating them from winter population limitation.
Of 68 northern hemisphere goose populations comprising 15 species, only 18 have declined or shown stable trends in the last 10 years, mostly in East Asia [1] . Many are increasing exponentially, causing economic damage to agriculture and other human activities [2] , associated with habitat shifts to feeding on farmland. For instance, in the 1920s, Brent Geese Branta bernicla were exclusively marine [3] , yet by the 1980s, this species fed extensively on pasture, winter cereal and oil seed rape over the seawall from Correspondence their former saltwater habitats, causing major economic loss [4] , and now feed among Irish dog walkers and football players in Dublin parks. The switch from natural habitats to farmland and amenity grasslands has greatly enhanced food intake rates, enabling geese to attain better body condition throughout the annual cycle [5] , elevating reproductive output [6] , and extending the carrying capacity of non-breeding habitats [7] .
In contrast, wintering wild geese in China show stable or declining trends, despite the same species increasing in abundance in adjacent Korea and Japan [8] . Species declines here were associated with physical loss and/or degradation of YRF natural habitats where most Chinese wintering geese now occur. However, geese could still gain energetic and nutritional supplementation from feeding on agricultural land adjacent to wetlands, for instance at night. To investigate whether Chinese wintering geese are confi ned to natural wetlands and thus lose the energetic advantage gained by their conspecifi cs from feeding on agricultural land elsewhere, we instrumented fi ve species of geese, namely Swan Goose Anser cygnoides (SG; 18 individuals), Eastern Tundra Bean Anser serrirostris (ETBG; 14), Greater White-fronted A. albifrons (GWFG; 30), Lesser White-fronted A. erythropus (LWFG; 2) and Greylag A. anser (GG; 3), with GPS logger devices (Table S1 in Supplemental Information, included with this article online) to track their day and night movements at three of their most important wintering sites (Table S2 and Methods described in Supplemental Information). Overlaying logger positional fi xes upon offi cial China land use maps demonstrated that species showing greatest declines (SG, GWFG and LWFG) were almost entirely confi ned to open water and wetland areas by day and night (99.0%, 98.2% and 99.6%, respectively; Figure 1A ) compared to GG (82.7%) and ETBG (89.9%), which still occurred relatively rarely on farmland (16.3% of night fi xes and 13.5% of day for GG; 4.3% and 13.2% for ETBG). Movements of representative individuals from each study species at Poyang Lake (Jiangxi Province, 29°7'N 116°6'E) were confi ned to natural wetland/open water areas, never venturing onto adjacent farmland ( Figure 1B) .
Although we should be prudent about extrapolating from movements of 67 tagged geese from fi ve species at three sites, these results show that these individuals rarely visited farmland despite extensive adjacent rice-paddies and cereal stubble fi elds. Farmland avoidance suggests that geese rely almost entirely on YRF lakes and natural wetlands, supporting the hypothesis that changes in their winter distribution and abundance are linked to changes in the extent and quality of their natural habitats. The generally stable (ETBG) or declining (GWFG) abundance of geese within China (where they are almost entirely confi ned to YRF) contrasts with their increasing abundance in Korea and Japan, where both species have shifted from natural wetland habitats to feed on cereal and rice stubble adjacent to safe night time roosts [8, 9] . The lack of expansion in distribution and declines among Chinese wintering geese starkly contrasts dramatic increases in Eurasian and North American goose populations, which now mostly feed on farmland in winter. Contrasting population trends and habitat choice also support the hypothesis that the shift to agricultural feeding has fuelled the expansions of these populations, as well as those in Korea and Japan.
Why do geese not exploit Chinese farmland to benefi t from potentially higher food intake rates? Firstly, human activity in fi elds in China is considerably higher than on farmland elsewhere. Intensive gleaning of spilled grain by tended domestic ducks and geese exclude wild geese by human presence and remove the food source. Secondly, Chinese wintering geese are heavily hunted by shooting (despite bans on hunting with shotguns), netting and trapping and poisoning, thought to kill 80,000-120,000 waterbirds of about 40 species every year [10] . We conclude that human pressure on farmland adjacent to YRF wetlands contributes to 'imprisoning' wild geese within Chinese wetlands. This confi nement constrains them from exploiting farmland, which has characterised and supported the rapid expansion of goose populations throughout the northern hemisphere, including ETBG and GWFG in neighbouring Korea and Japan. Confi nement of geese to Chinese wetlands supports studies suggesting their decreasing numbers and distribution Current Biology 27, R365-R377, May 22, 2017 R377 are directly related to specifi c features of wetland loss and degradation. Our fi ndings also support the hypothesis that recent rapid increases in goose populations of Europe, North America, Korea and Japan are the direct result of exploiting improved farmland feeding conditions on their winter quarters [5] . 
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